Helicobacter mustelae is a gram-negative, spiral, microaerophilic bacterium associated with gastritis in domestic ferrets (8, 24) . Essentially all adult, but not pre-weanling (age, <6 weeks), ferrets are colonized with H. mustelae (7, 8) . In addition, previously uninfected ferrets can be infected experimentally by oral challenge with H. mustelae (7, 9) . The purpose of this study was to purify and characterize the urease of H. mustelae in order to compare it with the urease of Helicobacter pylori. The latter bacterium, known previously as Campylobacter pylori (10) , has been implicated as an etiologic agent of gastritis and as a permissive factor in the pathogenesis of peptic ulcer disease in humans (2, 15, 21) .
All strains of H. mustelae used were identified, passaged, and stored as described previously (7, 8) . Cultures were grown for 72 h on Trypticase soy agar containing 5% sheep blood (Remel, Lenexa, Kans.) at 37°C in an atmosphere containing 5% 02, 7.5% H2, 7.5% C02, and 80% N2. Cells from 60 plates (100 by 15 mm) with confluent growth were harvested into ice-cold 0.15 M NaCl. Bacterial cells were harvested by centrifugation (5,000 x g, 20 min, 4°C). Cells were suspended in 100 ml of distilled water, the suspension was vortexed for 45 to 60 s, and then cells were sedimented by centrifugation (10,000 x g, 20 min, 4°C). The supernatant was concentrated as described previously (5) .
Urease activity was assayed by using an NADH-coupled enzyme assay (5 (5) containing 0.15 M NaCl at a flow rate of 0.5 ml/min by using methods described previously (5) . Other analytical procedures were performed as described previously (5).
Results of a typical purification regimen are summarized in Table 1 H. mustelae urease [(62 kDa-27.5 kDa)6] is identical to that of native H. pylori urease (13) . Furthermore, the Km observed for purified H. mustelae urease (0.45 mM) is similar to that of H. pylori urease (0.2 to 0.3 mM [5, 13] ). The low Km of Helicobacter sp. ureases presumably reflects an adaptation to low gastric urea concentrations (5, 17) .
Urease activity appears to be an important virulence factor in H. pylori and presumably contributes to the pathogenesis of H. mustelae as well. Urease activity generates ammonium from urea in the immediate bacterial microenvironment, thus protecting H. pylori from the deleterious effects of gastric acid (16, 18) . In addition, urease activity may inhibit the biosynthesis of mucus and/or cause gastric mucus to be disassembled at the mucosal surface, changes which may facilitate colonization by H. pylori and possibly promote formation of peptic ulcers (22) . Furthermore, high concentrations of ammonium ion resulting from urease activity may exert toxic effects upon intercellular junctions, resulting in alteration of gastric mucosa permeability (12) . In vitro, H. pylori urease activity exerts toxic effects on cultured epithelial cells and on human gastric mucus-secreting cells (1, 23) . Cytotoxicity is increased significantly in the presence of exogenous urea and is inhibited by urease inhibitors (23) . Thus, the cytotoxic effects of urease activity are thought to be mediated directly by ammonium ions, not by indirect effects such as changes in pH of the culture medium (1, 23) .
A novel feature of Helicobacter sp. ureases is the presence of two polypeptides in the active enzyme (4, 5, 13, 14) . In contrast,. other well-characterized bacterial ureases are composed of either one or three subunits (5, 17) . The significance of the differences in the number of subunits in bacterial ureases is not known.
Taken together, our data demonstrate significant similarities between the ureases of H. mustelae and H. pylori. These similarities are in keeping with the recognized morphologic, biochemical, and genetic similarities between these two Helicobacter species (9, 10, 19) . Such similarities support the hypothesis that infection of ferrets with H. mustelae will serve as a useful model of human infection with H. pylori (7, 9) . 
